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Description 

SYSTEM AND METHOD FOR 
MONITORING THE STATUS OF 
PRESSURIZED SYSTEMS 

Background of Invention 

[0001] Most internal combustion engines as used in current au- 
tomotive technology use a partially closed loop coolant 
system to dissipate heat generated by operation of the 
engine. The operation of the coolant system involves the 
interaction of heat and pressure. As the coolant heats up 
during operation of the engine, the pressure within the 
coolant system begins to build. The rate of increase of the 
pressure within the coolant system is consistent with the 
rate of increase in the temperature as it nears the boiling 
point of the coolant which is consistent with the principles 
of the Real Gas Law which states that the Pressure in a 
constant Volume is proportional to the Temperature. 

[0002] The coolant system typically includes a pressure release to 
allow the coolant pressure to release at a preset limit. The 



system is closed up until that pressure overlimit is 
reached. If the pressure is not released in a situation 
where the engine is overheating and the temperature of 
the coolant has reached the state change, then serious 
engine damage can occur, such as blown head gaskets, 
radiator hoses, or other engine damage. 
[0003] The coolant will reach a state change into steam or vapor 
if the temperature is allowed to reach the boiling point for 
the coolant. Thus it is critical to monitor the temperature 
of the coolant to prevent this from occurring. The moni- 
toring of the coolant system is normally done by a tem- 
perature gauge mounted in the driver dashboard of the 
vehicle. The temperature gauge relies upon the tempera- 
ture state of the coolant to notify the vehicle operator of a 
problem. There typically is a lag in this notification that 
results in engine damage before the operator can react. 
Additionally, these temperature gauges are notoriously 
unreliable. Also, many of the stock temperature gauges 
are merely lights that may come on when a problem has 
already occurred, too late to limit the damage to the en- 
gine. 

[0004] There have been attempts to solve these problems in the 
past. However these attempts are all directed to monitor- 



ing the temperature of the coolant. As described above, 
many times the damage may be occurring prior to the 
coolant reaching the critical temperature limit at which a 
temperature gauge might indicate a problem, such as 
during the initial warm up of the vehicle. The operator 
would not be aware of a leak in the coolant system or a 
blockage in the coolant system until the critical tempera- 
ture has been reached. Thus, the coolant may have al- 
ready been lost resulting in an inability to cool the engine 
before damage occurs. 
[0005] Thus a need exists for a reliable system for monitoring 
not only the temperature of the coolant but the pressure 

of the coolant system. 
Summary of Invention 

[0006] The present invention solves these and other problems by 
providing a system and method for monitoring the state 
of a pressurized environment. The system of a preferred 
embodiment monitors the pressure of the pressurized en- 
vironment and alerts the operator if the pressure falls be- 
low or above preset limits. This allows the operator to 
prevent or minimize any damage to the pressurized envi- 
ronment. 

[0007] | n a preferred embodiment of the present invention, the 



system has particularly utility in monitoring the coolant 
system of an internal combustion engine of an automotive 
vehicle. The system will alert the driver of changes in the 
coolant system due to leaks or overheating much faster 
than a conventional temperature gauge. 

[0008] The system of this preferred embodiment includes a low 
pressure switch connected to the coolant system by a 
manifold and a high pressure switch connected to the 
manifold. Each of these pressure switches are connected 
to alert displays, such as LEDs. If the pressure of the 
coolant system is below a preset limit, the low pressure 
display will alert the operator. Similarly, if the pressure of 
the coolant system exceeds a preset limit, the high pres- 
sure system will alert the operator. 

[0009] a pressure gauge can also be incorporated into this sys- 
tem to provide a constant status report of the pressure of 
the coolant system. This is particularly useful when the 
LEDs are powered down. 

[0010] The pressure switches and pressure gauge may be incor- 
porated into a single display unit, preferably in a location 
that can be viewed by the operator. The pressure gauge 
may also include a lighted display, even a fluorescent dis- 
play for night use. 



[0011] These and other features of the present invention are evi- 
dent from the ensuing detailed description of preferred 

embodiments and from the drawings. 
Brief Description of Drawings 

[0012] Figure lis a perspective view of a preferred embodiment 
of the state monitoring system of the present invention. 

[0013] Figure 2 is a view of the manifold of the embodiment of 
Figure 1. 

[0014] Figure 3 is a view of the wiring harness of the embodi- 
ment of Figure 1. 

[0015] Figure 4 is a view of the pressure gauge of the embodi- 
ment of Figure 1. 
Detailed Description 

[0016] jhe present invention, in a preferred embodiment, pro- 
vides a system for monitoring the state of coolant in a 
closed-loop system or partially closed loop system. A 
preferred embodiment of the present invention is de- 
scribed below. It is to be expressly understood that this 
descriptive embodiment is provided for explanatory pur- 
poses only, and is not meant to unduly limit the scope of 
the present invention as set forth in the claims. Other em- 
bodiments of the present invention are considered to be 



within the scope of the claimed inventions, including not 
only those embodiments that would be within the scope 
of one skilled in the art, but also as encompassed in tech- 
nology developed in the future. 
[0017] The descriptive embodiments provided herein describe a 
system for monitoring the state of coolant in an automo- 
tive engine. It is to be expressly understood that the door 
system have application for use with other types of 
coolant systems, such as other types of automotive uses, 
refrigerant systems or any other type of pressurized sys- 
tem . 

[0018] a descriptive embodiment of the system for monitoring 
the state of coolant in an automotive engine is illustrated 
in Figure 1. This embodiment is intended for use on a ra- 
diator coolant system on a typical internal combustion en- 
gine operating under thirty pounds per square inch (30 
psi). The pressure gauge system 10 of this embodiment 
includes a pressure gauge manifold 20. The pressure 
gauge manifold is connected to the intake cooling system 
port of the coolant system of the engine or any other ac- 
cess point within the coolant system. The manifold may 
be mounted adjacent the coolant system or spaced some 
distance from the coolant source. 



[0019] The pressure system manifold 20, as shown in Figure 2, 
includes an inlet 22 that is connected to the intake cool- 
ing system port (not shown) either directly or via a feed 
hose or line formed from any appropriate material and an 
outlet 24 that is connected to the pressure gauge 
(discussed below). A purge/drain valve 26 is also provided 
as well. A shunt 28 is also provided to control fluctuations 
in coolant flow. The manifold also includes a high side 
pressure switch 30 and a low side pressure switch 32. The 
switches 30, 32 include electrical contact points 34, 36, 
respectively for connection to the wiring harness of the 
pressure monitoring system. 

[0020] The wiring harness for this descriptive embodiment of the 
present invention is illustrated in Figure 3. Wiring harness 
50 includes an electrical connector 52 for connection to a 
DC power source, or an AC power source if necessary. The 
electrical connector 52 connects through a fuse block 54 
to a voltage regulator 56. An ultraviolet LED 58 is con- 
nected to the voltage regulator 56 along with the low 
pressure side terminal 60 and the high pressure side ter- 
minal 62. LED 64 is connected to the low pressure side 
terminal 60 and LED 66 is connected to the high pressure 
side terminal 62. Heat sink bracket 68 connects the volt- 



age regulator 56 to the gauge housing while a strain relief 
bracket 70 connects the wiring harness to the gauge 
housing. The LEDs 58, 64 and 66 can also be mounted in 
the driver compartment of the vehicle. 
[0021] Pressure gauge 80 is connected to the manifold 20 at the 
outlet 24. The pressure gauge 80 can be mounted directly 
onto the wiring harness in the engine compartment or in 
the driver compartment of the vehicle. The low side termi- 
nal 60 of the wiring harness 50 is connected to the elec- 
trical contact 36 on the low side pressure switch 32. The 
high side terminal 62 of the wiring harness 50 is con- 
nected to the electrical contact 34 on the high side pres- 
sure switch 30. A preferred embodiment of the mounted 
gauge 80 along with LEDs 58, 64 and 66 are shown in 
Figure 4. It is to be expressly understood that this de- 
scriptive embodiment is provide for explanatory purposes 
only and is not meant to limit the scope of the claimed in- 
ventions. 

[0022] operation of the System In use, once the system of this em- 
bodiment has been installed, the system will monitor the 
pressure of the coolant system and provide alerts if the 
pressure deviates from specified limits. In this embodi- 
ment, for use in a typical automotive situation of a 30 psi 



system, the low pressure limit is set at 4 5 psi while the 
high pressure limit is set at 24 25 psi. These limits can be 
altered by changing the gauge scale and/or pressure 
switches. 

[0023] Once power is supplied to the monitoring system the 

power on LED 58 will flash on to show the system is acti- 
vated. The low pressure LED 64 will then flash on and off 
until the pressure in the coolant system has reached the 
low pressure threshold of 4 5 psi. It will then go off and 
stay off until the pressure falls back below the low pres- 
sure threshold. The high-pressure LED 66 will stay off un- 
less the pressure of the coolant system exceeds the high 
pressure limit of 24 25 psi. The gauge 80 will always dis- 
play the actual pressure of the coolant system regardless 
of whether the system is powered on or off. 

[0024] The system of this preferred embodiment provides imme- 
diate alerts as to not only the status of the coolant system 
but any problems that are occurring in the coolant system 
in time to prevent or minimize damage to the engine. If a 
leak is occurring in the system, the pressure will drop un- 
til the low pressure alert will provide notification of this 
problem. If the system is overheating, the increased tem- 
perature will cause increased pressure that will cause the 



high pressure alert to go off. Additionally the pressure 
gauge will provide the actual status of the system at any 
time. This is particularly useful when the engine is pow- 
ered off and the system may be powered off as well. The 
coolant may still be hot and under high pressure. The 
pressure gauge will alert the operator of this to prevent 
injury. 

[0025] Alternative Embodiments The present invention can include 
numerous alternative embodiments in addition to the 
above described embodiment. For example and without 
limitation, the gauge 80 may be digital, analog, mechani- 
cal or electrical. The gauge 80 may be mounted as a 
stand-alone item, mounted on the dashboard panel, or 
mounted in a bezel. The gauge may be liquid filled or 
non-liquid filled. 

[0026] Also, the LEDs may be of any size, shape or color and may 
include other types of illumination other than LED. Also, 
other types of warning alerts may be used, such as audi- 
ble or visual displays. These warning displays may be 
mounted with the pressure gauge 80 or mounted sepa- 
rately. In another preferred embodiment, the pressure 
monitoring system may include either the low pressure 
and high pressure alerts or the pressure gauge separately. 



[0027] | n another preferred embodiment, the pressure gauge is 
liquid filled with a fluorescent dye and an ultraviolet LED. 
This provides a special effect to the gauge particularly 
during night operation. In this particular embodiment, the 
gauge is filled with glycerin which is then injected with a 
fluorescent dye. An ultraviolet LED is fitted into the case 
of the gauge to provide a unique night glow effect to the 
gauge face. This particular embodiment not only has ap- 
plication with the above described embodiments but also 
has utility separate from use with the above described 
embodiment. For instance, this nightglow pressure gauge 
may be used in other applications for determining the 
pressure of a system, or for other measurements as well 
such as but not limited to temperature, electrical status 
(voltage, current, power), or any other applicable mea- 
surement. 

[0028] it is to be expressly understood that the above descriptive 
embodiments are intended for explanatory purposes only. 
These above embodiments have particular utility in not 
only passenger cars, vans, pickups and other consumer 
vehicles but also in race cars, military equipment, indus- 
trial equipment, construction equipment, emergency vehi- 
cles, government vehicles, recreational vehicles, commer- 



cial transportation vehicles, fire trucks, off-road vehicles, 
commercial trucking vehicles and any other types of en- 
gine powered vehicles. While the above embodiments 
have particular applicability in internal combustion en- 
gines, the present invention also has applicability in other 
pressurized environments, including but not limited to re- 
frigeration systems, heating and ventilation systems and 
any other type of pressurized system. 
[0029] These and other types of applications and embodiments 
are considered to be within the scope of the claimed in- 
ventions. 



